Determinants of growth during gonadotropin-releasing hormone analog therapy for precocious puberty.
In children with precocious puberty (PP), treatment with GnRH analogs (GnRHa) often decreases height velocity below normal. Based on previous animal studies, we hypothesized that this impaired growth is due to excessive advancement in growth plate senescence induced by the prior estrogen exposure. This hypothesis predicts that the height velocity during treatment will be inversely related to the severity of prior estrogen exposure. We analyzed data from 100 girls (age, 5.8 +/- 2.1 yr; mean +/- SD) with central PP who were treated with GnRHa. During GnRHa therapy, height velocity was low for age (-1.6 +/- 1.7 SD score; mean +/- SD). The absolute height velocity correlated most strongly with the bone age (BA), which we used as a surrogate marker for growth plate senescence (r = -0.727, P < 0.001). The severity of the growth abnormality (height velocity SD score for age) correlated inversely with markers of the severity of prior estrogen exposure, including duration of PP (r = -0.375, P < 0.001), Tanner breast stage (r = -0.220, P < 0.05), and BA advancement (r = -0.283, P < 0.01). Stepwise regression confirmed that BA was the best independent predictor of growth during GnRHa therapy. The findings are consistent with our hypothesis that impaired growth during GnRHa therapy is due, at least in part, to premature growth plate senescence induced by the prior estrogen exposure.